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Introduction
The Rohingya people of Myanmar are one of the most persecuted minorities of our time. Denied citizenship since 1982, they have been subject to government-sponsored discrimination, detention, violence, and torture, causing several waves of mass exodus to Bangladesh, the most recent in 2017. 1 Since August 25, 2017, close to 700,000 Rohingya have entered Bangladesh, almost half of whom are now settled in holding camps on the narrow strip of land in Cox's Bazar District. 2 There is now irrefutable evidence of ethnic cleansing in Myanmar's systematic expulsion of Rohingya across international borders and in the periodic fierce and indiscriminate killings, rapes, and burning of Rohingya homes and farms. 3 In Myanmar, the Rohingya are denied legal identities, birth certificates, and even access to essential childhood vaccinations. Restrictions on movement have forcibly confined the Rohingya in Rakhine State, requiring that those seeking work outside their village receive prior authorization from the government. 4 Poverty rates in Rakhine, where the Rohingya constituted one-third of the population before the latest mass flight, is nearly twice that of the national average (43.5% of Rakhine's population live below the poverty line, compared to the 25.6% national average). 4 For the Rohingya, this sweeping and selective denial of rights has resulted in abysmal health outcomes. While data from Rakhine State are scarce, key indicators of acute malnutrition, child mortality, and maternal mortality provide a glimpse of the suffering that is occurring due to negligent and hostile government policies. 5 Since August 2017, there has been an escalation of campaigns to drive the Rohingya out of Myanmar, transforming a slow but steady stream of Rohingya crossing the border into a massive exodus of hundreds of thousands of people.
Though not a signatory to the 1951 Refugee Convention, Bangladesh has allowed the Rohingya to seek shelter within its borders. Since the first waves of forced migration to Bangladesh in 1977, the Rohingya have been settled in two refugee camps run by the United Nations High Commissioner for Refugees (UNHCR) in Nayapara and Kutupalong. In 1992, the government of Bangladesh stopped recognizing these Rohingya as refugees. After that point, the Rohingya first settled in "unregistered" camps adjacent to the UNHCR camps and finally self-settled in nearby host communities. There are ongoing bilateral attempts to "repatriate" large numbers of Rohingya refugees to Myanmar, but many Rohingya who were sent back have since returned. 6 Since August 2017, Bangladesh, the fifth most densely populated country in the world, has accommodated over a million Rohingya refugees and is mobilizing to find resources to take care of these people who literally have nowhere else to go. conducted a rapid needs assessment of recently arrived Rohingya and host community households. We collected data on demographics, mortality, education, livelihoods, access to food and water, vaccination, and health care. Among other things, our survey found high levels of mortality among young Rohingya men, alarmingly low levels of vaccination among children, poor literacy, and rising poverty. Denied formal refugee status, the Rohingya cannot access due protections and find themselves in a state of insecurity in which they are unsure of their future and unable to formally seek work or send their children to school. While the government of Bangladesh explores the options of repatriation, relocation, and third-country resettlement for these refugees, it is important to ensure that they are not denied a life of dignity.
However, the refusal of Bangladeshi authorities to grant formal refugee status to this population fleeing from massacre and pillage has placed the Rohingya in a legal and humanitarian limbo. They cannot obtain the protections guaranteed by legal recognition. They can work only in the informal sector, face barriers to accessing education and health services, do not have recourse to the law, and are often arbitrarily detained. 7 In response to the latest influx, the government of Bangladesh has provided Rohingya with access to UNHCR services but continues to categorize the Rohingya as illegal migrants. The government does not view their settlement in Cox's Bazar as a tenable solution and continues to explore all options, including resettlement elsewhere in Bangladesh and onward migration to a third country. 8 Competing with the local community for scant resources, the Rohingya are reportedly being blamed for growing tensions with host communities. 9 It is in this context, and in the quickly evolving current scenario, that we conducted a rapid needs assessment in both the Rohingya and host communities in Cox's Bazar to obtain systematic information on the most pressing needs among these two groups of people, with particular attention to the communities' demographic profiles, education, livelihoods, finances, and aid. This study establishes the parameters for a series of planned participatory studies among the Rohingya aimed at better understanding their needs, their aspirations for their future, and their attitudes as rights-holders. Host community information will help establish a baseline to monitor the impact of this large influx of refugees on local services, wages, and well-being, and to help target interventions to meet needs in both communities.
Methods
We conducted a randomized survey of 802 households between March 15 and March 18, 2018, to assess the basic needs, adequacy of services, and priorities among both the Rohingya and local Bangladeshi host communities in Cox's Bazar, Bangladesh. We conducted our study in the Rohingya makeshift camps located in the Ukhia and Teknaf subdistricts of Cox's Bazar and among host community households located within a five-kilometer radius of these camps. We surveyed 402 Rohingya households and 400 host community households (see Figure 1 ). The sample size was powered to detect differences within each group at the 95% significance level; our sample size calculation assumed a conservative proportion estimate of 50%, with a 5% margin of error. We defined "household" as a person or group of persons who live together. Each survey was administered to one adult respondent (over 18 years of age) per household, after obtaining that person's consent.
Sampling in the Rohingya communities
We used a two-stage random sampling strategy to select Rohingya households for our survey. Drawing from a complete list of Rohingya settlements in Cox's Bazar provided by BRAC, we restricted the sampling universe of Rohingya camps to settlements that (1) were designated as either a "makeshift settlement" or a "spontaneous site;" (2) had a population greater than 50 as of February 25, 2018; and (3) had no occupants prior to August 2017. 10 This initial selection resulted in nine camps in Ukhia (of which we randomly selected six) and two camps in Teknaf.
We identified Rohingya households within each camp using OpenStreetMap (OSM) layers for structures identified as "buildings." We then randomly selected 50 households within each of the eight selected camps by using the OSM "buildings" layer. These structures were marked with red dots, and their GPS coordinates were provided to the enumerators on geospatial PDF maps. If a marked structure had multiple households, enumerators used a random number generator to select from all households residing in the selected structure. When the selected structure was not a residential building, enumerators selected the nearest household to the right of the structure; if there were multiple households nearby, they used a random number generator to sample from the total number of houses. When there were no adjacent residential structures, enumerators chose randomly from a 
Sampling in the host communities
Ukhia and Teknaf subdistricts are divided into three unions each, making up of a total of 100 villages (unions are the rural administrative units under rural subdistricts). 11 We selected two villages from each union. Due to the unavailability of geospatial village boundary data, OSM could not be used for sampling. Enumerators randomly selected an initial household and then selected every 10th household thereafter to reach a total of 33 households in each of the 12 villages. Two additional households were selected in the two largest villages, resulting in a final sample size of 400.
Survey instrument
Our survey collected demographic informationage, gender, and educational attainment-for each household member. It also collected household mortality information for the last 12 months. The survey included additional questions on access to food and water, vaccination status of children, health care services, occupation, and livelihoods. No personal identifiers were collected. Our survey-based research study was granted exemption by institutional review boards at BRAC and the 
Survey administration
BRAC hired 27 enumerators, all of whom were trained by our research team. They had good contextual knowledge of the Rohingya crisis, having worked in these or adjacent communities in the months prior to the survey. Our survey was administered in the Rohingya dialect. Data were collected using the CommcareHQ application on a tablet computer and, upon survey completion, were encrypted at source on the tablet. Every evening, the enumerators reported to a local BRAC office to upload the data to the cloud. 
Statistical analysis
We used descriptive statistics and data visualization in RStudio (version 1.1.414) and Stata SE 15 to summarize the characteristics and responses of the study population. 12 Comparisons were drawn between the Rohingya and host community responses for key variables in relevant domains.
Results

Household demographics
The surveyed sampled population consisted of 1,828 individuals in 402 Rohingya households that had arrived after August 2017, and 2,119 individuals across 400 host community households. Table 1 provides descriptive statistics on household demographics for the two populations. Both populations had similar household sizes (median = 4 in Rohingya households; median = 5 in host community households). Rohingya households were younger (see Figure 1) , with mean and median ages of 20 and 16 years, respectively, while host community households had mean and median ages of 24 and 18, respectively.
Rohingya households had a higher number of females (51.0%) overall compared to the host population (47.2% female); however, this ratio varied by age category (see Figure 2) . Notably, a larger share of Rohingya households was headed by a female household member compared to households in the host communities (95% confidence interval for difference in proportions: 0.08, 0.19; p-value < 0.0001).
Mortality
Rohingya households reported 78 deaths in the 12 months preceding the survey; host community households reported 16 deaths. Of surveyed Rohingya households, 10.7% reported one death in the household, 2.5% reported two deaths, and 1.2% reported three deaths; in the host communities, 
(b)
Female Male no household reported more than one death. Figure 3 shows the distribution of age at death, by gender, for Rohingya households and host community households. Reported deaths in the Rohingya household were predominantly male (64.1%) and young (mean age at death = 38.7 years; median = 35 years; standard deviation = 24.2). The host community households reported equal numbers of male and female deaths, with deaths occurring at older ages (mean age at death = 56.1 years; median = 65 years; standard deviation = 35.2).
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Household income and debt
Most Rohingya households (93.5%) reported a decrease in income over the previous 12 months. Among interviewed Rohingya households, the mean monthly income earned in Bangladesh was significantly lower than that earned in Myanmar (95% confidence interval for difference in means: -8405.6 taka, -2931 taka; p-value < 0.0001). In host community households, 49.5% reported a decrease in household income in the prior 12 months; however, there was no significant difference in the mean monthly income earned in 2018 compared to that earned in the previous two years (95% confidence interval for difference in means: -3022.1 taka, 1343.7 taka; p-value = 0.45). Figure 5 shows the change in income levels among both Rohingya and host community households. Borrowing is common. In the Rohingya households, 35.1% were in debt. Of these, 72.2% had debts of less than 10,000 takas. The top three reasons for borrowing money were food, health care, and shelter. Regarding lenders, 97.2% were family and friends. No households reported borrowing from BRAC.
In the host community households, 38.8% Note: Bars represent proportions of all surveyed household members over the age of 15; error bars represent 95% confidence intervals. The majority of Rohingya household members (76%) reported having no schooling.
Health and Human Rights Journal were in debt, among whom 65.4% owed more than 20,000 takas. They borrowed money mostly for work-related expenses, shelter, and health care. Among households in debt, 76.3% borrowed from family or friends, 19.2% from moneylenders, and smaller factions from banks, BRAC, and other micro-finance institutions (see Figure 6 ). Our survey also asked respondents what they would do if they were to receive 15,000 takas in cash assistance (their answers were not limited to a single response). Among the Rohingya households, 51.7% said they would spend it on food, 32.8% on shelter, and 24.6% on clothing. A large proportion (42.8%) also reported that they would spend the money on "other" items not specifically listed. Meanwhile, in the host communities, 47.5% of households preferred to spend the money on work-related expenses, 22.8% on food, and 18.3% on shelter (see Figure 7) .
Water
The majority of households in both the Rohingya community (88.6%) and host communities (79.3%) used tube wells to obtain water for drinking, cooking, and bathing. The remaining Rohingya households sourced drinking water from wells (4.9%), rivers (0.5%), and other unspecified sources (5.7%). Among those households that did not source water from tube wells, 69.3% of host community households did not purify their drinking water, compared to only 35.6% of Rohingya households. The remaining households used conventional methods of boiling, filtering iodine tablets, or UV machines to purify their water.
Food security
When asked how many meals they ate the previous day, 62.9% of Rohingya households reported having three meals, while 35.8% reported having two. In Note: Bars represent proportions of all surveyed households; error bars represent 95% confidence intervals. Among households reporting being in debt, the majority of Rohingya households reported being in debt for food, while the majority of host community households reported being in debt for expenses related to business or their livelihoods. the host communities, 84.8% of households reported having three meals, while 14.2% reported having two. One percent or less of all surveyed households reported only one or no meals the previous day. However, self-reported rates of food shortage were high: 58% of all Rohingya households and 39.5% of host community households reported experiencing food shortages. Even among households that reported having at least three meals the previous day, 47% of Rohingya households and 32.7% of host community households reported a shortage (see Figure 8 ).
Vaccination
According to the recommended vaccination schedule for children, all children should receive nine doses of injectable vaccines and four doses of oral vaccines by the age of two. 13 Among the Rohingya households, of the 167 children aged two and younger, 61.7% had received no doses of injectable vaccines in Myanmar, and only 2.4% had received five or more doses in Myanmar. Even when older children are included, 42.9% of children under the age of four had not received any doses of an injectable vaccine in Myanmar, and only 2.8% had received five or more doses. For oral vaccines, 57.5% of children aged two and younger had received no doses in Myanmar, and only 3.6% had received the recommended number of oral doses (see Figure 9) . Several vaccination campaigns (for diphtheria, cholera, polio, and measles) have taken place in the Rohingya camps.
14 Among the 314 Rohingya children under the age of five, 88.2% had received at least one dose of an injectable vaccine since arriving in Bangladesh, and 82.4% had received at least one dose of an oral vaccine. However, among children who had received no doses of injectable vaccines in Myanmar, 24.8% received no injectable doses in Bangladesh; of those who received no oral vaccines in Myanmar, 29.6% had also not received any doses in Bangladesh (see Figure 10) .
Among the host communities, of the 84 Note: Bars represent proportions of all surveyed households; error bars represent 95% confidence intervals. The majority of Rohingya households identified food as the main category in which they would spend additional money; for host community households, the majority responded that they would spend money on "other" items (which were primarily business-related expenses). For Rohingya households, the survey did not request a description for the "other" category. a. bhatia, a. mahmud, a. fuller, r. shin, a. rahman, t.a. shatil, m. sultana, k. a. m morshed, j. leaning, and s. balsari / papers, 105-122 Figure 11 provides a snapshot of the Rohingya and host community households reporting difficulties in access to care. Of the 18.9% Rohingya households that reported a pregnancy in the prior year, the majority of pregnant women (56.6%) received no antenatal care. Of those women who gave birth in the previous 12 months, 73.7% did so at home without a certified birth attendant. In the host communities, 11.3% of households reported a pregnancy during the last year, of whom 42.2% had at least one antenatal visit and 24.4% had two. Of those reporting a childbirth in the prior 12 months, 51.7% gave birth at home without a certified birth attendant.
Discussion
The results of this rapid needs assessment offer important insights into the most pressing challenges facing the Rohingya while also providing contextual information about the neighboring Bangladeshi communities hosting them. Our data underscore the gross violations and abandonment faced by the Rohingya in Myanmar.
High mortality
The 
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The demographic pyramid representing Rohingya refugees demonstrates the loss of working-age men.
In conjunction with the high number of household deaths reported in our survey, this pyramid shape speaks to a war-affected population with violent deaths of males. Our findings corroborate findings of systematic massacres of young men and boys as reported by other human rights and advocacy organizations. 16 Sampled Rohingya households reported nearly five times as many deaths as host community households, with a majority of them occurring among young men. In the Rohingya households, the median age for male deaths was lower than that for females, and the overall mean age at death in these households was lower than a 
Education
Literacy levels among Rohingya adults (those over 15 years) are very low, as is school enrollment. While we sampled only those who had arrived after August 2017, the numbers shed critical light on the need to prioritize access to formal schooling-an ongoing challenge among populations on the move. 18 Currently, BRAC provides primary education through 200 learning centers for over 21,000 students, available to all, with the rollout of additional centers planned in the near future. Contrary to concerns about Rohingya migrants seeking education in madrassas, our survey found that refugee children were not attending these institutions. However, based on our earlier surveys among the long-settled Rohingya in the region, madrassa attendance may eventually rise, especially if there are no viable alternatives. School access is a persistent challenge for many of the earlier arrivals; denied refugee status, they cannot access UNHCR-led services. Even those in the UNHCR camps have access only up to the eighth grade, consistent with national laws that provide for compulsory education up to the eighth grade.
Bangladesh has ratified the Convention on the Rights of the Child. The country's education system is one of the largest in the world, with 21.9 million children in kindergarten and primary school. Two percent of the gross domestic product (and 14.4% of the national budget) is spent on education. A stated outcome of the government's Third Primary Education Development Program is to reduce "regional and other disparities" in terms of participation, completion, and learning outcomes. Despite these commitments, the need to expand access to schools and vocational training for both children and adults is evident in the host communities as well, where age-disaggregated data show that about one-third of Bangladesh's population falls in the 10-24 age group, with large gaps in basic education and employability.
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Livelihoods and debt
Rohingya households have become significantly impoverished, as expected during migration, with 79.9% of surveyed households reporting no current income. Among the host communities, contrary to the fear that the presence of Rohingya was driving down wages, our survey found small increases in the number of households reporting an income, as well as in the total income for some households. Bangladesh's transition toward a country with a lower fertility rate and improved health services is reflected in its overall demographic profile, with a decreasing dependency ratio and a growing percentage of the population entering the labor market. 20 The Rohingya population will add to the dependency ratio in the country unless the Rohingya are allowed to participate in the labor market. There is growing and convincing evidence globally that legally integrating refugees into the labor force promotes dignity and self-reliance, while positively contributing to the local economy. 21 Our own studies of long-settled Rohingya migrants have shown that almost all eventually find some form of work, albeit in the informal sector, irregularly, and for low wages.
There is an urgent need to address and alleviate barriers to refugees' ability to legally seek work, including while they await decisions about their fate. Particular attention must be paid to involving women in income-generating activities, given the high ratio of female-headed households among the Rohingya population and the cultural barriers (in both Rohingya and host communities) against allowing women to work.
Bangladesh's existing restrictions preventing the Rohingya from being able to work and to borrow money only compound the economic burden inflicted on this community through the loss of property and possessions while fleeing Myanmar. These issues have led to the accrual of informal debt to family and friends. Rohingya debts are mostly below 10,000 takas and may reflect limited access to larger amounts through formal mechanisms of lending, including microfinance. The host communities, whose debts are often in excess of 20,000 takas, have better access to loans and use them primarily to support their means of livelihood.
Water
Our survey did not elicit any alarming deficits in access to water. Both groups procured water mainly from tube wells, which, if not contaminated at the source, provide water that does not require additional purification.
Food
We found high levels of food insecurity among the Rohingya, with more than one-third of these households reporting eating only two meals a day, and 32.7% of those that have three meals a day reporting a food shortage in their household. This food shortage among Rohingya refugees is also reflected in their prioritization of food over all else if provided additional cash assistance, as well as in their borrowing money to procure food, as reported in our survey. Currently, the Rohingya population that arrived in 2017 is reliant on humanitarian assistance for food, with the World Food Programme providing food vouchers that can be used to purchase from a pre-set list of food items, though these offerings lack dietary diversity. 22 The provision of cash assistance instead of food vouchers could allow the Rohingya to decide where they would like to allocate their money (for example, toward their own livelihood generation) and allow them to access a more diverse offering of foods than the current pre-set list.
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Vaccination A high number of Rohingya children had received no vaccines while in Myanmar, as had been suspected after the recent diphtheria outbreak in the Rohingya camps in Cox's Bazar in December 2017. 24 Despite the large number of vaccination campaigns in the camps, a majority of Rohingya children have yet to receive vaccinations according to the prescribed universal schedule. The failure to vaccinate Rohingya children in Myanmar provides additional evidence of the discriminatory and unconscionable practices of Myanmar's government against the most vulnerable section of their society.
Health care access
Data on the observed (and wide) variation in health care access in the host communities will help the government and the aid sector plan services in the region, including the deployment of mobile clinics to reach areas where distances have been reported as prohibitive. Improving the utilization of antenatal care in both communities will require increased access and awareness. 
Study limitations
While survey-based studies allow for rapid assessments in humanitarian emergencies, they suffer from inherent limitations associated with self-reported data, including recall and respondent biases.
In addition, our sampling approach in the Rohingya camps, which utilized OSM data, may be biased due to the limited availability of data on the presence of household structures from which to sample across locations. In the host communities, true randomization was hampered by the unavailability of a complete household census for these villages.
Our survey instrument was coded in Bengali on the tablets but administered in the Rohingya dialect; responses were recorded in Bengali. However, given that most questions were restricted to selecting from a list of possible responses, the translation of responses is not likely to have resulted in statistically significant errors.
The interpretation of our mortality data may be susceptible to systematic biases in our sampled Rohingya populations. For example, it is possible that only families where young, working-age men were killed left for Bangladesh, while others remained. These data may also be affected by recall bias favoring remembering male deaths or young adult deaths, as well as any inherent sex-preferences for males in the underlying population that may lead to a higher count of male deaths overall. 25 Our questions about Rohingya mortality were limited and did not include information on the cause, time, or location of deaths of household members. Given the consistency of our findings with reports on systematic discriminatory killings, further inquiry into these data would be beneficial.
Our questions (and the elicited responses) about vaccination also need further inquiry. It is important to know which vaccines the children have gotten, which they have not, and which need to be prioritized.
The study did not explore issues around identity, security, and safety facing the Rohingya, including questions about gender-based violence. It did not include further details about the high death rates among young men. Additional studies have been planned to address this gap.
Our findings indicate that an overwhelming number of Rohingya felt safe in Bangladesh. Among those who felt unsafe, most feared repatriation. Among the small percentage of people in host communities who felt unsafe, the majority feared the presence of the Rohingya. These sentiments need additional in-depth and focused inquiries among both groups.
Conclusion
The Rohingya are denied refugee status in Bangladesh. As a consequence, they are further denied many of the protections ensured through international law. The absence of legal registration precludes any formal mechanism of repatriation or of resettlement to a third, more hospitable nation. Accordingly, while some individuals have attempted the unsafe onward journeys (sometimes with fatal consequences) to locations such as Thailand, Malaysia, Indonesia, and the Middle East, the vast majority of Rohingya have been forced to seek work illegally, on the fringes of the informal sector.
Hundreds of thousands of new arrivals in the camps find themselves confined, with significant restrictions on work and schooling. Though Bangladesh's Constitution provides for the legal protection of non-citizens, it has not incorporated into domestic law article 25 of the Universal Declaration of Human Rights, which protects the right to an adequate standard of living. 26 It is in this legal vacuum that many Rohingya, whether refugees or legal residents, remain suspended indefinitely with little prospect of improvement. Denied the chance in Myanmar to fulfill their human capabilities, the Rohingya must not be consigned to inanition, sequestered in camps in Bangladesh.
The gaps in services identified by our data require renewed efforts to fulfill these human security needs. The general consensus among analysts is that many Rohingya will likely remain in camps in Bangladesh for the foreseeable future.
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Most notably, however, other countries from the Association of Southeast Asian Nations seem to have abrogated responsibility for the Rohingya people. 28 The government of Bangladesh should not be expected to take on this burden alone. The international community must provide the support needed to rehabilitate these refugees from campaigns of ethnic cleansing while insisting that the Rohingya be officially recognized as refugees. While the government of Bangladesh explores a range of placement options-including settling the Rohingya within Bangladesh, repatriating them to Myanmar, and supporting onward migration to a third country-it is of urgent importance that the Rohingya be furnished with tools of self-reliance. Solutions exploring relocation or onward migration will fall short unless they also include short-term measures aimed at allowing the Rohingya to find work and education while in Bangladesh. This population is burdened with high illiteracy rates and limited skill sets. While mounting evidence from around the world shows the prudence of formally integrating refugees into the labor force, doing so in Bangladesh will entail substantial upstream investment in imparting skills and education to migrant populations, with a particular focus on women. 29 These strategic interventions are likely to work best and cost least if migrant populations are integrated into the host community, as geographic isolation would render them unable to participate in or contribute to the local economy. 30 Such refugee integration efforts typically require expansion of services to the host community as well, in order to be equitable and to prevent further resentment among host communities. 31 People seeking asylum must not be expelled or forced to return to situations where they are not safe. The principle of non-refoulement is a firmly established prohibition in international law. 32 Although the government of Bangladesh has taken steps to ensure that any instances of repatriation are safe and voluntary, the proposed repatriation efforts cannot be presumed to be uncoerced as long as evidence demonstrates that the environment in Rakhine State remains insecure. 33 Our data echo the international community's alarm at Myanmar's continued ethnic cleansing of the Rohingya from Rakhine State. Myanmar must be held accountable.
